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47. n&mximziVinzz^zst;. immMiztmo&mmo 

48. mm&mmtK m*<§. a— r>. h-fu, ff^izjg 
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h >©, b OKfc? -SLas I LasR©DNA*£^f;^tf < £tt t ©*S£*§Stt 
ffl * mm? <2> "C fc o T , !WHB©«S^ffla)iSfflc J: ViUt? 4 frLtetiLtt 
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iftmonmttmn 

&tia&<D/U*7 4 ;UA£Ef$®irf &^#rtf>:5i£ (Lawrence et al., 1993 

H=*y, zHh0mmn±mmm(o^^um7&mmi)mmt-titz (coster 

tonetal., 1995) 0 /U *Z? ■< ^Atf^-ft-FtMl&iroT-f 0 P n P^£ ^ s 
Z(D7'f'^PziO^A<SiJ>!7(D7K : ? L V>^ i >Hc«fci'J^||^ti.rt^(DeBeer et al. 

. i994)^^5nmi*. <!>te<tt*x*mtz2titzzti*<D^m(Dffim\$Lzmft 

1981^lzEberhardBcblCck y. *ffl®Photobacterium fischeri^ $BlflS&J£j!>< 

(vai) tLxitohtiz. fcs— sant^a. 3-**v-n- (f H7tKn2-t 

4rV-3-7^-;U) K£j££"f SZ^^tifco P. f i scher i COSffl 

BSIHliVAl icH L TMttT? &&Zt tfKap I an&l/Greenbergft & y 1985*lz 

«fi*f©VAI®afl[l*jilfirtfl5VAI©aiSl=»LL^ C©J:5^T 

3ici>aiaic@*fl) ; tfl)-cfc*t#x.b*tT#fco zwik. i992^iz. mmmm 
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Erwinia carotovoratf gE^lfcff &£ffll^TB-7<7 $ Afit^ftH* jU/^*A 
(D&££liS)^£C£j!>^£*i7i (Bainton et al. 1992b) . *^/H^Afl)g 

7^«)MBlT'fc'g>7v;Mb7h ; E-b l J>7^ h> (HSL) tti^Zfttzo 
ZCOm^t. «l£L^«H©IBfi|-ea)j£«S<j:HSLHai=o<cA<ofc. CCDiJIg^fr 

ftffl0Uj**-CHSLM±l::oi*T*2 'J-=>?jWrfc:b*ifc. CCDX? 

It. Pseudomonas aeruginosa, Serratia marcescens, Erwinia herbicola. Citr 
obacter freundiu Enterobacter agglomerans&tXProteus mirabi I is(Brainton 
etal.. 1992a;Swin et al. 1993)ft<&&. <k l JIjfit*li, ZO)*)Xb\t. Erwi 
nia Stewart i i (Beck 1993). Yersinia enterocol itica(Throup et al., 1995). 
Agrobacter ium tumefac i ens (Zhang et al., 1993), Chromobacter ium violaceum 
(Winstin et al., 1994), Rhizobium leguminosarium(Schripsema et al., 1996 

j±m\±mmtf. HSLg zmmmn ^mi^xmm^mmm z'nte oztt<x-^ht 

1993^izli. Pseudomonas aeruginosa£>Lasl &G=f-<Da-HSL£fa1fi* x*y h 

l^Z££Gambelloftt>(1993)tfjFLfco ZLtiUfc. £ < 0)PseudomonasM2iE 
*0)g.±tfs Lasl&t/:Rhllpai^<D^^-ri)a-HSUb^lc<fey, Lux&fllsligtf) 
ffi4$l?ft!l9P$$ltTl*'& (Ochener etal., 1994;Winson et al. , 1995:Latifi 
et al., 1995)Z«h^$*ttco Latif iflc bl*£ bl~ (1996) , ^«»|v^7@ 

(RpoS) \z&*>)$m£ti&&<» : £'££>> P.aeruginosaa)£3?8j0)ttMa)£<# 
, Lasl&URhKCUBBaJtlfflfiSv^ 'J ^VJkommMVmT^hh Zi^LT 
l^& 0 Williams&t/Brownft (1992) it % in^mz^^tH^CDm LL^tt 
t^tf) (Nickel et al., 1985) „ / 4 ;UA«BM0mff 0>£ < li. ^tit, 
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l^ttUDm-Sb. *tt , )^=y J ? h>SBSS**jMa\ Photobacterium fisch 

er 

(DLuxR|zfc^0DNA8£fcA,tf< IZ&^LT. Stt<bT?3 >*> - v 3 >±<D£ 

<b£3l£igc-f z£A<*nf>*iTi^ 0 c<7)^D-trxizj;y s ^^©ffle^roiES 
*><$ffl@0*fflll&^Jtl~*Stftt< (Latifi etal., 1996) „ ZOVSaHftli r>7 

-5 (Fuqua et al., 1994) 0 ZvKb-FK^B^j (7) 5 *><7H-v< o^(7)H^V UB- 
»(7)|filBS^ei^i§MI-J-btir^'i) (Finley&tfFalkcow, 1989) „ 
P.aeruginosaT*. ^t7A-t>v>^ x?*$— - tz\ 7;^'J^Pf7 
LasA^n^T— tz\ vT- h\ t°* i/T->&^7 A/ 'J t? K£ 

£fc»3K©x:*y^P$r$ ha)Ii6^^lz||^LTL^'&Z«^:^^HTL^-^)(Gambe 
Mo etal., 1993:Latifi et al. . 1995:Winson et al. , 1995;0chener et al. 1 
994) 0 tfL^U )\,l±<DMmzM5-LT^Z>t7*£titzZt\*ti:l\ 
ZtlZ><D3L*V?n?5 hO)*4Mi> P.aeruginosa*^^lcA^<t^lc^fi£S 

^7Agttii^, RpoS (Hengge-Aronis, 1993) t LXtotftZfe 

t«t^$tL-5o > w -f >uAaam©s^»ifrSii*ifflBam«rticga LfcHSL© 

P.aeruginosaJg*jS4iTfBH L©S«|l-(5§LTRpoSA<S^**L 
<&£l^dKj£a>S£H (Latifi etal., 1996) £ t > hie LTl*<5„ 

m&tLX£.£. ^o#«-r**t«!l©tt(6eesey et al.. 1977: 1994;Boi vin et 
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al.. 1991;Khoury et al. , 1992:Costerton et al. 1994)T*fc3„ Z*it>(D±W} 

^Alcfclf^lfflliaM-TK'J^CDH^IiTKItai® (Jones et al., 
1969; Sutherland, 1980) &tfjg**ffl® (Floodgate, 1972) (DmijVXmtZti 

eseyetal.. 1977;Dempsy. 1981) (Zobell, 1 943 : A 1 1 ison and 

Sutherland. 1984) Zmi^xmUZtitzo oftx^-VJK'J-^'V* 'J Kfl) 

#tt*<, «^«B/W^-7-fiUA©f62lcil#LTL^t#je?>tir^4 (Wardel 
I et al., 1983:Ai I ison and Sutherland 1987) „ $*&OltS#^frb#gt£ 

Mzi u*?* )isJ±mm(Dfttiio)m£* :*ib s # u 7 i*«fej££/K m 

y^J'J KA % t>fiiB£$tLTl^'5Z (Fletcher, 1980 .Sutherland, 198 
0;Christensen and Charaklis, 1990) 0 / W ^Stf^Mfr b<Z>/W 4 

ii-tticiiE**>XT-At«*a>S5*i=tor«iSTf**A<, :*ib©*>^f^ 

(Srinivasan et al., 1995;Stewart, 1994;Tashiro et al.. 1991) 0 E 

giT-ii, tut?* )isi±tfm$Lx^&t%^^ft&m£<D%m\zitnmm(Dtii 
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v *° Wvh ') «fc y / U * 7 4 )ii*mmo)WiWtfW> <ftom: 

t^BT-fei) (Costerton et al.. 1987;Nichols et al., 1989:Anwar et al. 
, 1989) c 

xs 

*§£Wl*. N-(3-*^rV KT*/-f JU)L-*^-fe'J>7* h>Xli^<D||^& 

oregHbsaafctfi:: y ;u.-*^ y > g ? h >xi*^g>iiia{*&if &iHb£ 

■i>o 

*l£BJii. L-^-fey h^xii^+ibOTH^rod-broi^-r^^bS 
*fgW<DJSffilz«i;y. L-7n^E-ty>7<7 hl/Xli^nbO)lim<*^^t\ N-(3 

-**v Kx^^-r^-HSLaj^^rot^-fH^^bS^^FtT-^^^-fey h> 
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momt&wvit. *jiwiz«ky» L-Th^-t'j^^^ h>xi**a>«fcn*:££t? 

K-T^Z-OOL-^-bU h>i£e^b£$<D5^<Dl^>lfrfrbMft£ft 
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fc6LMi> N-O-^-^rV Kx*y ^;U)L-7n^-b'J>7^ h>»KHfc 
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. ^M&RlSmlLf&£<D 5 ^<Dl^ftfrfrb^£ft6#S£;£«rf 

__ — ^ 

Tffifl)sltil«!fl)ITftoTU^, *2gBJ<Dlb£^£¥Afti?p a p^X*-:/'yT§!{ 

^(DMlc^TlfflStfOdDHL (HA) Rl/BHL (fijfct©*.) £HH0>&ff4> 
iz^-r^C^^^-To IfflflSJi^e^ttlzli, ZftbOHSL^I*lfflflSx>/< 

^Et^TT'liZftb<7)HSL^IiSWLTgjlglZ^y % ffflfl&rtizg^&x 
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m3Mi. mHLRtfBtiLnTZi&ZmmLtztZCDftmZ^to P-aeruginosaT*:: 

o Z<D£?U'm-7<( ;UAIi0.2%© Kxi/JUBSK-*- h'J^A^inxStSa 
I^St £ it 6 Z £ £ £ 0 13B liP. aerug i nosa©/ W :* 7 -r ;U AT*BHL©S 

OdDHL (Gtfct©*.) )lJ±ZMmtZ>tf. BHL©Stt# 

««lc§§4LTl**fc©lc, 3^©fggt£frfc?;i£*<T'2fcl*o B3CI*. iES? 
£P.aeruginosa©/W* JUAlcfcl^T* n5^©**-fe 'J h>*<M±* 

'Ult^P.aeruginosa^/W^-^'r^AT'e^'S^^^-re BHL©»»l::t*L*T 

\z&£?&mf&ft&nzm&zi£z>zttfvzz>*,o)X'&z>o &wtfftm?&t 
„ aiBai*ifticat^+5^zt*<T?^, ffisic^-r^o ehci*. £m©bh-i£ 
jd*. & <t »s©«BB©«HWf** xjiffiizmm? * c t * z t ^^-r „ 

ihi©*ibh*££ dzz t , 

0 7 li, ifr^4^M*l3l0um©igg©0dDHL^#A/f£{«M*r'lg*Lfc-MS 
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g|8lis P. aeruginosa PA01 £0. 2%(DSDST'5QM Lfc*£T?li, IfflBSS^frb 
(D*fflB(7)^XI*^II^S^$ti^^ofc (S8A) Zt£*? 0 P.aeruginosaPA 

P. aeruginosa^8830T*7/U^>^0)^^^l^m btifc(7) <t |5]t$&ttffl £ML7c 

o 

g}9li, -MHSL^m^P. aeruginosa PAO-JP2^fflL>7rSSI^^L, C(7)ftl£1 
O/zmOXWDHL^M-r^^M^T-^^-ti-TrttlC Kfv^Ht h'JOA (SD 

S)--(©«ln^C##-^-<C-U^-$-M-Lfcc 

0101*. OdDHL^m<*P. aeruginosa PAO-JPI^/^^-r^A,!: LtfiltS^t 

miMts P. aeruginosa POO1OO0^^ *7 -f ;UA£j$:S$-t»\ 7 BP«Sja>J5££& 
(-gitA^Ml3BHL^20//M(7)g)Sl3^^^9lC7]n^fc^^^-ro BHL524B3Pif]7Jt] 

Tfc^-fe 'J h>^» ^f|BJ#l-«fc l J . Pseudomonas aeruginosa(7)/W^-7 'f 

;UA(7)li@i^«oT^^)Zt^mtii^*tfco SP*>. N-(3-t4rVhT*^^)-L 
-*t-fe'J>7* h> (OdDHL) Rl/N-^'j;U-L-**-tr'J>^ h> (BHD T? 
fc<5„ iilP&li. Pseudomonas aeruginosa<7)/*-f * 7 >r JUA0>3giI£Hit5-f £ 
l=, /W^-^-f ^A<7)M7K'J7(7)^fiE^$t)^l-ri)CtlZ<J:^s JUA 

AOSS^O^^^^^O^lS&^aj^iSISi-r^^tT', Pseudomonas 
aerug i nosafl)/ W * 7 -f ^ A §8 4 LTl^S Z. t^^^tiTl^-So *^"tz 

U>7?h>l*. i)i3l£L^@a)«BS^b^it$*ir^^A^ S^liZftbtfP.ae 
rug i nosa<Dffelz £$(7)/ W * Z> -f ;U AlJSgp £ o T L >5 £: * <t d h T* fe 
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%LZmW?Z>ZttfT-Z$> 0 tztx.lt. OdDHLtfX -e*i£I2frr6Hr:7$ (Las 



.< * ? -r ;uA<DM*m£ & z <t cor- t zmmni&iiizmm? s c t 

* Z £ 3b<T*^ 6 A* t *fl*ifc 

ZfrH&ZtOT'Z&mVmtfS.lS.t'tl&o £ bKOdDHL&l/BHLfct'OHSLIl** 
-f<g>itBHt£%ia>£j?£te, HSU), **tb£Ef&-f SUz^*^, BP*>*ft^ 
ftLasR&tfRHIR. ^0>*£££litt:ittlz&i!S-f 6 C <»: #T*£. l>^TIi^<DHSL 

(D%\t£mmi-&zttfx-£%-m<Dit¥®niz&iftt<\zmi^i\ £h>\z. 

Z*lh<DttWm®.T'&& Z t It. Ztl b ^«ffl®^0)^±&^jilcfcLNr ^ 

JSHt LTm^tzm£iz±fc^tftei\it?T-fo&zt&b*i&?Zt<r>v&& 



H^HH^H 
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H^H H^H H^H H^H ? ? H ^ H 



H ^ ^ ^ .C. <L H ' ^ 



H-T £^ £^ r c 

H H H H H H H H H H ~H 



Q r - R 26 R 25 

jwr 7 11 R , 0 27 F _C L R24 



Rsv /C^ 28 )C R 22 

...R 3 . ..R 2 ^R,._.^ 



0 Or J* 26 c 25 

Rl4^R| 5 Rl6x.RlvR]8N,Rl9R20N,R21 II || 27 f-C R 24 

R„ RicTR* R* R 7 R^R 5 R^Rj R 2 ^R, V L 



7c7cLCO)i:tR1-R21liCH3. C1-C47;U*^S, H, OH, NH2. 9 *>0> 

R22Sl>*R23l*SRi;o^b^LT^«fe < , 
R24-R28li-<i©HXIi-®(D/\Py>T'fcSo 

7cA,l£< (LasRXIiRhIR) lztt£Mlc$S£ LT0dDHLXI*BHL<7)$S££ Mm? 3 C 

3) 7is)\,mmfio)0im(DW&. mtut. -®o* ^i^iuttofeoM-. m 

X\£-®<0**VM-. -®<Dt Ko*v;Ug. -H1057S/S, -motfLmm* 
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<DiiBiSij t l r ® < Z t ft* £ fix l^o 

£SP&£*rrs#* ^-0>i2ti*s£fcA,i;j:< T*fc6LasRxiiRhiR<tro3ifM±tf «t y 

JUA£*%-fe'J >^ h>T*&MLf_ii£rottfflliPseudomonas ae 

S. i(6lS^Sffl®4'lzZ(D^^lMj!)<#S'r^-<!:l*. HSL£ffllvfctf* Pseudomon 
asi!©/^*:? JUA*£ltT*fc < » PseudomonasfI£^>W£;g£/ W -f JUA 
^ Pseudomonas aeruginosaJiA*t-©*ffl®fr bfifc-S/'W ^"7^ JI/A&ftJlttlcftiB 
X2Z>Zt£7F&i-&i><DX&Z> 0 Stot^ /W^-rJUA^M-f 6©KHSL 
£ fljffl-f £> <t I* 9 < 75&X § o 

(PA01) ©Pseudomonas aeruginosa©*fflfl&li:7 D— bJKDtf^XM 

ic^&izttjfu #^icctibroiffl)}&i*/N'r5l-^'f uis^itet^, Aig 

cmB=F0T^\z^— $-15=?'? hv?— tf • U*°-'$»iHn^-©=)>X h7^h5 
£A,*£fi*©«lia£E8HMSLfc (Davies et al., 1995) ft*A^2-5» 

it. ms. (paod &<»mmmi&\t®m<D^<< t ozin- \zmmtztix 
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h (Lawrence et a I.. 1992) Zttf%.h*iZ> 0 Z(D&mtfite'U*Z? 4 ;UA« 
& (Costerton et al., 1995) li. -tOSlffiSfflHS^x^rVTK'Jtr^* U KCDgfl 
*Hz£<#fiJ£*i-C^<i> (B5A) fc«)l={4«SHtt«|-CtttiJprll6Tfc*j6^ 

U— ***** (CSLM) T'li, .fcijliotyjibti* (05B 
) o if^<0f6^*<D/W^-^'(';UA^CSLMT*m'S>i:v <iSi|a>-7>f' ? Pp p -0) 
ML S^^ftfe*^^*^^ jib ft m*\ts ZO*U*74 

^©^S^I-fe'&;1^flW/<'1'^-7-f';UA(DCSLMT*Mbtl^ (Co 
sterton et al.. 1995) tzlt). U*Z> 4 )\, 1*0) IhhZ. t £*D 

Pseudomonas aeruginosas)!?^ (PA01) <D^M{*<D*BBflSf*. Kt**/ 
•<;msL£££-t (PA0-JP1) ii\ XI*. t+vKf*/^;^^ 

^'J^HSL<D^^^-r-SHg*lr^ltT (PA0-JP2) y s »£3!*©-t*U=E 

|Z7 BP B 1fcofc&Tt^P>i£g£lCOLNTV>f^X<DffiT*fc3 <*2) Ci:^ 
fifiM***-*?!*, -M(JP1)MfrSl/-S(JP2)MfrO)^lfflflai*. 

Z<D^o\z, OdDHL£ftyffi^;i£<DT*£fc^-Mm{*<!:. OdDHLXIiBHLtf) 

=r— Pseudomonas aeruginosa0$fflBSlz«i:^/<-r^-7'f ^Aft^fiE^T 7 vJU* 
^-feU^* h>0dDHL(Dj££l::&#LTl^Ct£*ri-ft#T*fc6o T;U^f 
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OdDHL&^WSLTL^-fc^KAIg T£f§5H^&tt^MifflBSlc«J; l )Mf& 
£ti&b<Dl*ltUl*kl*?&V* ZWa-HSLv^'J >?&li. Alg Tt7>Di§fi£g: 
rf-Sv^B^ (Deretic etal.. 1996) <fc y tlglMlc±ftl::fc6t7>T'ifc<&„ 

4*7<f JltAIBia (Khoury et al.. 1994) 0)mmtfi%m^O&M<»Ri&ti<fflfrti 
TL^5o *Hflm*XliLasl^ (OdDHL) liLasR DNA$££f::A,l£< 



a-HSUtlt&ffilzm&teft+X'tbV (Pearson et al. 1994, Fuqua et al. 199 
4, Pearson et al. 1995) „ ^*ibt7>g*tfrtfi£t7H^ < ifromMWtf^ < ofr 
(D9f^MT'^$HT#fc (Eberhard. et al., 1986) „ »8Mt*l::iSl*T»Isl 
UDelisea pu\chra^<D*U*7 4 fr^tef&$ft\fflir&k%x.io1X&'^B>f^it 
7^,/ XGivskov et al., mVlta-HSLCD^tikftC&ote'A^m&tttZ 

o 

LS^a-HSLUftl^Ogiilc^ y , Lfco 

^ * 37 -f ;u A (D £ £ tf) 6 ? ^ APittlffl® , a it o tz t Z h T? liPseudomonas 
aeruginosa. 0)^ h >««IS£lslttJH^IH*fcf63l* IK ofrc7)*fflfl&tt 
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tz *> I* . / U it ? 4 i\> A ZJtmt 6 fcftroM v 'J > ^tt^T? fc^7v 
^7fx^-tr'J>7^ h> (a-HSL) ^J^tfcU^JIttCDt^^li^fco t+v 
Kf*y •< ;i/HSL£-&J$T?£fcl\ Pseudomonas aeruginosa0)PAO#:<Z)^^ft (JP 

•SHg^l^^ltfc. Pseudomonas aeruginosa^PAOIttOt ? -OO^ft (PD0100 

M &±-?&zttfv$ufr^tzo Z0^a<f=7^^titz^m\t. m&x-itmmzk 
izfcit-g,35ti<D^±^i^^t^^)i?^MPAoma)i4MTfe^ 0 --Dommu 

SfflBS^iSI-fcl+aa-HSLv^'J X7*^0«^^SfijT'fc^, ^iltf)/*'!':*? 

(DMt&ttmmmBmft+z&^tfmfcLtzztz^mLxi^o fes-oro*? 

3S£3Sfflifll"eii* ^^BJfl)S®#JI*Pseudomonadaceae, Azatobacteraceae. Rhiz 
abiaceae. Mthy lococcaceae, Halobacter iaceae. Acetobacteraceae, Legionell 
aceae, Neisser iaceae, %©lvf ti*^ba#?iF*i*?7 APitt 

mMMttm ; Bacteroidaceae ; i ) f rv z f-7lk'U- J } 5 v7Ji ; ^bMJSt^-XI* 
-S Bereev's Manual of Systematic Bacteriology . First Ed. , John 6. H 
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o It. Editor in Chief (1984) £#RB$*ifcl\, 

P. aerug i nosa0«BBSlc <fc 3/ W * ? -r ;u &a-HSL v^^U^ 

-£ LT, If£SH*-(PA01) -fc-, 4#£(Da-HSL-££j&7>£^ 

• U— (CSLM) Zmi^XmmLtzo C*tb(7>&fl5 

®M-t- h 'J -17 AO. 05, n/N^^ h'J^A0.05. ^=E-+> AO. 05, KH 2 P0 4 

0.19. K2HOP4O.63, HutnerJ&IKCollen-Bazire, 1957)0.01, ?K^$I1.0, S. 
l/L-t^fy>, 0.01„ ®(*(DR2AliM$ji^i$Sll^btIofcfi«<7)Itmi^ 
ffll^Co HgCl2(ii^lgS^*7.5ug/inlRi;@<*Jgite±15ug/ml)Si;^ V^V^C? 

i) >mmmm%L*p25ug/m\jBLif®m%i&±soug/m\) zmi^xmrntpizzr^x = k 



/*. aeruginosa 




y 


PAOl 




Holloway (1995) 


PAO = JP1 


/ay::tet PAOl 


Pearson et al. (1977) 


PDOlOO 


r/*77.:Tn50I-2 ft PAOl 


Brint and Ohman (1995) 


PAO-JP2 


lasl::, r/A//Tb50l-2 PAOl t±J 


Pearson et al. (1997) 
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^£1.0imu |f1.4cau &tf^£4. 0cm£>* o, J *— hfrb*if?)c£ *Uct0)T- 



^p-ii^tt-cfcy. b-r/^xiaiio. 17. ^*;i*imp.m*o.43ttT-fcofc„ ? 
z <D&±mM&mmiz*i l xm 2$ tir i*tztf* i-jr y o it^o. 2u 

3tt*i*ltl*Lfc**, ^|$^<DP.aeruginosa^7P— b^b^1cm±3iilzife 
^HM^JiCr^SLyco ttfI(Di4M^bT3itT'Z(D^a>M±lz24B^r B 1lz^-o 

m*tzt2(D) i3/<-x>)v7<D?immmzttmLtzwm$:?'<xm£Ltzo * 

ya— bju(D±^iz&&/W*7^uAfrbjg^fdffl®£, a^tDSStti^ 
ttTt^a- tr;uMlzSJ£pp-ff2J&£-fc»-fc 0 #7Xg!*i/*-x y ^rortfiil 
MKtt^Lfc»lfl&£, Si©3felZcfey40fg<DA40PL&i;50f&a)UL WD MS75>* 

r. z<D&<D&mx.ifKmm\z%\\*<D7T<<MztmLtz 0 

±^k^ik Bfc2fcIJ fflMS. aem«p-'J-fcA/tf<W7'y -b-fc D-y-fc 
A/ldf<MT->-t'T^lUHijlz|ji^fc (Peterson. 1977) £ 5 iztSftlzft LTfrfc 
l\ =;Uh>- P>f hP->y^601^7tm3tgl+r-^«TLfc. 
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>t'rL-U>& (1982) &(D±ig^;-£(D&0P>i££. =;Uh>- P^T -7.^0 
j&j&#<D£fi£#fc£C<h*^£:rvTl^<S> (Costerton et al. 1995) 0 *f£W# 

P. aeruginosa PA01 3? -< JUA£/ 'J 7$ 2 ilj^^tr 

^*?-r^A^£it£-t!-fc|£m. *#£T*40frb120urru ¥^MJf$T? (102. 3um 
sd=20.5n=2O) <&Sffl(D$Blfl&JfcJ5fe7b<£ Cfco CHbOJSBflSm^liTK^A' >^^U 
Tg^c# ^Ly•-lfflflS^Ala < b:^«^:^l^ < ^:l^34iffi^ML, ^fcffiSlcj:< 

»»Lfc»a (B5-*nja«i#®*) ^bUoti^o ztib<D$fflas»^^. x 

ic, rt^"b'J>72 hl^^OdDHL BHLXI*ffi;fr££j5£-f SHiaizfcrtfcP. aeru 
ginosaCD^CtctroiJt^Lfco l^-CDlll^ttT-eii. Z(Di?^S*^l(Dmii 

HlflcP. aeruginosa JP2(7)± CfclMSJMWfcl^ t Lfc (H6) . Z*tb 
<DHM$ll*, *#£T*20frb40uiiu W-iS}tfiB£X*23. 5um sd=9. 8n=20Tifo-ofco d 

tib<j)*»*fl!>*iiattWM«yiii*-3-c*5y» ***>*ji,*±i:Ti*fcfr 

ofco OdDHL(D^lc^Rga)fci>P. aeruginosaPA0-JP1 Ccfc 5 fc^H+TT-jS^ 
■etzWi-Btlt. Ztibli. *££-eP.aeruginosaP0A-JP2£mtt£l^t$ (¥fc)A*)Jl 
£=22.8um.sd=10.0. n=20) JgifcrtSPK. «Ba©<tl^t<CSI»A<* 

(B7) m&0>±fiL*%.Vtzo miis&CDMzXMOih&^&te. -WI? 
£££ttU:E«fclllliS£a££Cfc (¥«3MJI£=100.1um s sd=25. 2, n=20) ( 
09) o 
fill 2 
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glnosaPA0-JP2i(^^lzS^, C<D*fflflSIR&<7>*t-Sfll;J\ Isltilcjl*. 



li, P. aeruginosaPAOI^'T^-7'f JUAO/W*? -f ;UA*i£l±*Blli&*t*ffl8&<7Mf $g 

/ W ^-7 ^A(7)gff7pJ HHSL^JIftP. aeruginosat7)3E Cfe/^ 

7JiS@ili/1-v^-b'J>7^ h>lc<MJ$W£:KTL^££*l*^I«L7co P.aerugi 
nosaPAOI&lCP. aeruginosaPA0-P2(D/W^-37 -r ;UA|it*4^-i@F B 1 v /W*? * )V 

ofc<&tiiT*£fcj!>xofc (82) . 
Z<DfS£IS> »P. aeruginosaPA0-JP2liJllti^T'li^aiWBg^7;u4r>^ 

tz*>i&Ltzi£&tpl~lt , 5B>m\t&thT-£tlfr'3tzo ^ a isMTvb 41*7)^ 
yU&M®%V>m<J) i )1t-# l )-*V-h>) K (LPS) Kj|b;h,67>*Q>8£fc 
a-r-St^T'ife-g). Zttb<D1b^(D-^XId:M^7b<0dDHL(Dii 
gpT 13 fc £ Z £ £ tlfc o 



£2. 
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P. aerug i nosa PA01 / U * 7 ■< )V A 4><D0 □ >M£ 





£ n >g£ / /^tf< « (ug/ug) 


aeruginosa PAOl 


3.97 x 10" 4 +/- 0.41 x 10~ 4 


/>. aeruginosa PA0-JP2 


ND b 




1.62 x +/- 0.20 x 10- 5 


/>. aeruginosa PAO-JP2 3 


ND b 



ap. aeruginosa PA01l«^©5iEU****StT?J***ttfctlfi 

P.^eruginosarotSmtt^-Cli. TJl^^||-g-7-^ttliaWT7P^^i|-$-»»~" 
T?£<&Z£;b<*iF*lTl>6 (Boyd et al. 1994) . *^#lZ«feor $ bKSfSS 
SatttfeteHL T)l*r>W) 7— *7 4 ;UA^T?P. aerug inosa&8830fr 

. ffflflS^T^4f>K^0)?K^. O.2%0> KtS/JUMH" h'J^A (SDS) £})Q;L 
^Z^T'CtibCDiWS^^^^^-a-'5^^^'C^i> (Davies, 1996) 

£T0>/ \V :* 7 -f ;U AlCl*£SA<fc L> d <t £ tifco P. aerug i nosaPAO-1 

\t&'otz<mm2*iUfr-otz (012, /U^UA) o P.aeruginosaPA0-JP2£|^i:^ 
«-eSDS-CM«fc. mf&m®tf5Z±lz'AWlL (gl12. /**JUB) . P.aerugino 

^-mHSL^m^P.aeruginosaPA0-JP1^ffl^Tli l JiI-ri:. SDSjfsJjQ&H^K 
ft&L-f&Zttfftfr^tz (E113) o P. aerug inosaPAO-JPI £10// M0)OdDHL(7)#?E 
TT'iUt^t, 0.2%a)SDS|z«fci,«ftM£^^oT4»*fflBa*^*0)liBMli^ij( 

/W*?-f JUA<D#$(o OdDHKD&fijlzli, /WtJ-^-T /UAtlt&a>3£ii<Z>D3fp 
BHL^W^7-f;UA4"0)IB@a)^^(D^lcP4.LTL>^ < !:li-rSt<7) 
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-CifcSo OdDHL^MttP aeruginosaPAO-JPI^/W*?-!' JUA£ LXfS.^iti>t 

% mtem&o)touizxmo>*<< KM^tttt**ifc 014) . 

P.aeruginosaPAO-JP1(7)iSBBS»^a)ig5i^<Drp1l^> 4»*©*-f KSIBIj&<* 7BS 
lzttgT'50umJ: y **SfcJMI+l=£i:fc. ^fit.©*^ Kit, frOTiSfglzji 

Mtt-e h y *ntoiciitii*6©rtflifr b n$it® £® o r fc c t t^m £ ft 

fc*ffl@A*i5akTl^c$|5#T*<fc<&o P. aeruginosaPA0-JP2XI*P. aeruginosaPD0100 
(Dff^^i>«»^l3li^ai$^)!)^fcZ(D < fc5^4'AO^'l' K©#£li. BH 
LtfSff*" 'J -7*m£#«-f % ZL t ©T?£ 6B¥m©tttii £fi o T 1^6 £ I* 5 rTh£ 

bfc-£-iR-S-£-ft^ 

;U A ^©SitA&fll^ J$^7 B&©B#£T*BHL£20uM©;lJg-el)u*. 

&CtKJ:y. Z^^MLfco BHL^iJP^T^b24B#P B ^oTt> tfgRl^fc 

LMBBtfliW&LT 3B*ia©HISl*fc (015. P. aeruginosaPDOIOO£BHL©;R£T 
« 3 

Tfc^E -fe 'J > 7 $ h >OdDHL& l/BHL £ j££ T? t L M 3 . aer ug i nosaPAOl ^Mf* I* , 
i?£S!P. aerug i nosaPAOl ©mV* ~? 4 )\,l*0)*B.$tUW&\~MZ)>U *7 4 
££-f£„ If^SP.aeruginosa(D/W^-^'r^A<D^$|'tj:fi|j^lzli, £&fcgff 
tK'JV. TfW K£fBL RfcSiiU St/. T^&i;*fflflS»^W©^lzfc^T 

fl * ©±*BH±©IBI 1= CT < >Jn £ £IHB*t fc h Z. t If ti i> . 

**-feM >^ h>OdDHLSi;BHL^^T*t<f^P.aeruginosaPAOmmi*©± 
^Al*. 0.21©SDSl::«J;£«iS&l^ 5S£K#ifcLT 
■f&mtKDBl&l-te&o f?±MP. aeruginosa©/ W * ZJ 4 JUAIiO. 2%©SDS©j£ 
ant~J:6^g££ltfcl\ T^-feU^^ h>OdDHURt/BHL£g£T-£fcl^P.ae 
rug i nosaPAOl Mftli&aM&fcm©'? □ Lfc 

t> 0 if^SP.aeruginosaPA01l*^ainI^^^O>l^^^-r^/)^ Z©^Q>|$ 
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i?£l?(DP.aeruginosaPA0lT*«?g£;h.Tl^fr\ Tt^-tz 'J >7 ^ hr/OdDHLRlfl) 
HL£&£Lfcl*P. aeruginosaPA01^m(*T'l*m^^^xTL^^l^ 

h>BHL£g£T?£^P.aeruginosaPAOl£M<*IS, i?£g|0> 

/ u * -p 4 )i a t m c W0k x &m $ titz t % \z / < -r -t -? 4 )\> i±<j)ft%L £ ft 
^-is^m*^-^^^ 

#14 

Am. sh*l sssron^n^^xii^js^. mmoim^Hmfcx 
mmxt hRV®mz££&$t%tzft<Dm¥&mf&\z$fr%<D\z^mx&z>o 

mffifliSte&n. ^'J-A, p->3>, -tf'J— * X^b-. 3?*(Dff2 



(31) 



«$2002-51 4092 



■H^M**l*-fflU--C-t.-«k-LA. 

%m$immi^t. ®mv>m&tfm^t. m$to&®\zzsLT 

j ztiz&vnm'gT'O^m'SzmiiT. wzH&fri&tooft 
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ic*j|g$tL-ctfc„ s.mom^m^mt^mii^^—Dit. m&&m\ 

$1&fc7tsm : &0)M : ftHz-Stf)&ZtT<fo& o Barry.Brian W. :Dermato logical Form 
illations: Percutaneous Absorpt i on (Dekker. New York, 1983) ; Br onough et al,P_e_ 
rcutaneous Absorption. Mechani sms-Methodo I ogv-Drug Delivery . (Marcel Dekke 
r.New York. NY 1985) :&lXMonkhouse et a I, Transdermal drug deliver problem 
s and Premises Drug Dev I nd. Pharm . 1 4. 1 83-209 (1 988) £ frlfc f*., 

*vh\ n-xv;u*^UXA-**vr-\ N,N,-v^^U7-tr h7S h\ N<;Ni-v> 
?^U7M,A7 5 h\ l-K-rv^UTifv^P^^^^-2-one (Azone) % ^Pt°b 
>-i7*'J=j-JU, x$y-;k N->^;u-2-t°P 'J K> (NMP) &<!:<Dt:P'J K>&. 

(DBronough et al, StfStoughton et a I, Azone: a New Non-toxic enhancer of p 
prnitanr-mis penetration Drug Dev. Inc. Pharm. . 9. 725-744(1983) $-4£M£tltz 

I*. 

n-> 5^U-2-t°P M K>l*. 7K. x^;1/T;Up— x— ^f)l % £pptM/A 

;u-t°P'J K>l*5a«»JS:i:©»MI=»«t LTl£< fflt^tirtfcGAFCo 
rp. :"M-Pyrol (N-methy I -2-pyrro I i done) Handbook. ". GAF Corp. . New York. 1972 c 

lis, D. A. et a I :Disposition and Metabolism of Double-Labeled[ 3 H and 14 C]N- 
methy1-2pyrrolidone in the Rat Drug Met. Disps. . 16. 243-249 (1988) „ N->^ 
;Ut°P'J K>l*$t>l-, ®%tfitem&femmT>hZ>z:tmmLT^Z>Biirry et 

al, Optimization and Bioavailability of Topical Steroids: Penetration Enh 
ancers Under Occlusion J Inv. Derm . . 82. 49-52(1984) :Akter et a I. Absorption 

Through human Skin of Ibuprofen and Flurbiprofen: Effect of Dose variati 
on. Deposited Drug Fi Ims, Occlusion and the Penetration Enhancer N-tnethyl- 
?-pvrrol idone J Pharm. Pharmacol. . 37. 27-37(1984) :Holegaard et a I, Vesical 
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Effect on Topical Drug Delivery IV Effect of N-methy I pyrrol idone and Pol 
ar Lipids on Percutaneous Transport. JjtL_sL 

Pharm. , 43 . 233-240(1988) iSugibayashi et al, Effect of Several Penetration 
Enhancers on the Percutaneous Absorption of I ndomethac i n in Hairless Rat 
Chem Pharm Bui I. . 36 . 1519-1529(1988) : Bennett et a I, Optimization of Bioav 
ai lability of Topical Steroids: Non-occluded penetration Enhancers Under 
Thermodynamic Control J Pharm Pharmacol. . 37 . 298-304(1985) ;Sasaki et al. E 
nhancing Effect of Pyrrol idone Derivatives on Transdermal -Drug-Del i very. 
1 Ing J Pharm. . 44. 14-24(1988) : lee et a I, Toxicity of N-methy1-2-pyrrol ido 
ne(NMP) : Teratogenic, Subchronic and Two-year Inhalation Stud i es. Fund. Add 
LUQJL^a. 222-235 (1987). 
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(OmSltm. 5*/Mfrb50/<M. *LTBHLG)ii£li5^b100/iM. W£ L < Ii10fr 

**Wfl!Hb£*ll*, ianE<D5*>3^1 1 frb99wt%, *LT»*L<l***l5A*f>35 
wt%T?^Mlz&J*LTtJU\, 
fill 5 

S4t7Vf'J7* (®IS : asoteric) XI*SS1±#iBS1t*iJ» HSftT^-^A 
Itftfe* «fc5<btf'Ji/-^A7;i/^k h^f— >8C\ h^-r — >85. hu h> 
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